A precise derivation of the evolution of the Tully Fisher is crucial to understand the interplay between dark matter and baryonic matter in cosmological models, Using 15 deployable integral field units of FLAMES/GIRAFFE at VLT, we have recovered the velocity fields of 35 galaxies at intermediate redshift (0.4 < z < 0.75). This facility is able to recover the velocity fields of almost all the emission line galaxies with IAB ≤22.5 and W0(OII)≥15Å. In our sample, we find only 35% rotating disks. These rotating disks produce a Tully-Fisher relationship (stellar mass or MK versus Vmax) which has apparently not evolved in slope, zero point and scatter since z=0.6. The only evolution found is a brightening of the B band luminosity of a third of the disks, possibly due to an enhancement of the star formation. The very large scatters found in previously reported Tully-Fisher relationships at moderate redshifts are caused by the numerous (65%) galaxies with perturbed or complex kinematics. Those galaxies include minor or major mergers, merger remnants and/or inflow/outflows and their kinematics can be easily misidentified by slit spectroscopy. Their presence suggests a strong evolution in the dynamical properties of galaxies during the last 7 Gyrs.
Introduction
The relationship between the luminosity and HI maximal rotation velocity discovered by Tully and Fisher (1977, hereafter called TF) was first used to estimate distances of late-type galaxies. Widely studied in the local Universe at different optical and near infrared bands, this relationship always showed a tight and linear correlation. Corrections to fundamental observables have been established by Tully and Fouqué (1985) and revisited by Tully et al. (1998) , especially concerning the global extinction effects. Verheijen (2001) compared B, R, I and K band luminosities and HI rotation curves and concluded that the TF relation reflects a fundamental correlation between the light and the mass of the dark matter halo. Karachentsev et al. (2002) using 2MASS survey data has confirmed this result and found a TF slope increases steadily from the B to K band.
Since 1997, many attempts have been made to derive the TF relationship at higher redshifts and to investigate its possible evolution. Vogt et al. (1997) and Simard & Pritcher (1998) obtained the first rotation curves of disklike galaxies using long slit observations aligned with the optical axis, which have been modelled using deconvolution methods. The results of these studies are quite controversial: while Vogt et al. (1997) found only a minor evolution of the TF relation (an average effect of less than 0.2 mag in absolute B-band luminosity), Rix et al. (1997) and Simard & Pritchet (1998) found a strong brightening of roughly 2 mag. Later, Ziegler et al. (2002) and Bohm et al. (2004) using the FORS Deep Field (FDF) survey also found a significant evolution in the B band: at intermediate redshifts, they claim that the TF relationship shows a flatter slope than that of local galaxies. Ferreras & Silk (2001) and Ferreras et al. (2004) have modelled the change of the TF slope in the B band, which has been interpreted as an enhancement of the star formation. More recently, Conselice et al. (2005) have combined Keck spectroscopy and near-infrared imaging, and have investigated the K-band and stellar mass TF relation. They found a lack of evolution in either the K-band or stellar mass TF relation.
However, all the above studies at intermediate redshifts reveal extremely scattered Tully-Fisher relationships, i.e. they show scatters that are several magnitudes larger than that of the tight relationships for local galaxies. It is possible that this scatter at high z is the explanation of most of the discrepancy between the various studies, and it is crucial to understand whether the TF relationship is preserved at higher redshift, or if it is only a property of local galaxies.
We notice that all the former investigations of the Tully-Fisher relationship at intermediate redshift were based on long (or multi) slit spectroscopy, and thus the large dispersion may be related to instrumental effects. Rotation curve anomalies such as those detected by Kannappan et al. (2002) using long-slit spectroscopy of nearby galaxies can be explained by velocity field disturbations due to minor or major mergers during the history of each galaxy, but it is unclear whether such details can be identified by using long slit spectroscopy in distant galaxies. It is now urgent to investigate the full 3D kinematics of emission line galaxies, and to identify possible disturbances on rotation curves, before producing thousands of rotation curves with slit spectroscopy. FLAMES/GIRAFFE offers a unique possibility to "revisit" the TF relationship at moderate redshift with a more powerful tool, i.e. a multi-integral field unit spectrograph with a spectral resolution of about 10000Å. This is the first paper of a series of three articles dealing with the results of observations in the frame of FLAMES/GIRAFFE Paris Observatory Guaranteed Time. This paper describes the observations, sample selection, methodology and first results. Paper II (Puech et al. 2006a ) discusses in detail the kinematics of the most compact galaxies of the sample. Paper III (Puech et al. 2006b ) presents the electron density maps for six galaxies of our sample. This paper is organized as follows: Section 2 describes the observations and the selection of the sample ; Section 3 shows the methodology used to reconstruct velocity fields and σ-maps and a simple scheme to classify them; in Section 4 we provide the B and K absolute band TF relations, followed by a detailed discussion in Section 5. We adopt the ΛCDM cosmological model (H 0 =70 km s
and Ω Λ = 0.7) in this paper.
Observations
A total of 5 nights were allocated during the FLAMES/GIRAFFE guaranteed time to study the kinematics of distant galaxies (ESO runs 071.B-0322(A) and 072.A-0169(A)). We used the IFU mode (3"x2" array of 20 squares 0.52 arcsec/pixel microlenses) with setups LR04 (R=0.55Å-30 km/s) and LR05 (R=0.45Å-22 km/s), and an integration time ranging from 8 to 13 hours (see Table 1 ). Observational seeing during individual exposures ranged from 0.35 to 0.8 arcsec. To prepare OzPoz config- Table 1 . Table of observations uration files including guide star and fiducial fibers (used to center the plate), relative astrometry for each observed field was prepared using reduced 12k images (CFHT public database: CFRS03hr and CFRS22hr) and the HDFS public Goddard images combined with UCAC and USNO-B catalogs. The final accuracy of the astrometrical solution is better than 0.2 arcsec in rms for most galaxies. The same astrometrical solution was used for each exposure (OzPoZ pointing error< 10µm).
Data reduction was done using the dedicated BLDRS software developed at the Geneva Observatory (Blécha et al., 2000) . In order to verify the fiber to fiber wavelength calibration, we systematically control the wavelength of two sky lines in each fiber of the IFU. We found a relative error per IFU bundle ≤ 0.2 km/s. For reduced spectra, two methods were used to subtract the sky, using the standard software option or manually using an IDL dedicated task. Data cubes using the [OII] doublet emission lines for each galaxy were constructed using our IDL dedicated package.
Sample selection
Galaxies were selected from the CFRS survey and from the HDFS. Given the difficulty in selecting fifteen galaxies with [OII] 3727 emission line in the small redshift range available with FLAMES/GIRAFFE (for example z=0.55-0.73 for the LR05 mode), some galaxies with faint emission were also included during the observation to test the capabilities of the FLAMES/GIRAFFE facility. Among the 60 observed galaxies, 45 galaxies have a redshift between 0.4 and 0.75 with EW 0 ([OII])> 0. Among them, three (CFRS030560, CFRS030579 & CFRS030728) were rejected due to misidentified emission in CFRS spectra, and one (CFRS031319) was rejected because of strong contamination from a sky line. Six galaxies (CFRS030032, CFRS030098, CFRS030717, CFRS030767, HDFS4010 & HDFS4080) have EW 0 ([OII])< 15Å and we found that they do not have enough emission to be detected by FLAMES/GIRAFFE. Figure 1 shows the performances of FLAMES/GIRAFFE which can detect all galaxies having EW 0 ([OII])≥ 15Å after 8 to 13hr of integration time. Our final sample is then composed of 35 intermediate redshift galaxies having EW 0 ([OII])≥ 15Å and I AB ≤22.5 (Table  2) . Our selection process is representative of emission line galaxies of the CFRS, from z=0.4 to z=0.75. 
Detection of the [OII] doublet and the S/N
The accuracy with which the velocity and the velocity dispersion can be recovered from emission lines depends on by how the lines are higher than the noise in the continuum. In kinematical studies of local galaxies, only spatial pixels with S/N > 1.5 are considered (following Amram 1991) , with the S/N defined as the ratio between the flux barycenter and the pseudo-continuum noise. However, this criterion cannot be directly used here because the [OII] emission line is a doublet: the local minimum in the flux between the two emission lines leads to very low values of the signal to noise ratio. We choose to define the S/N as the ratio between the total flux in the doublet and the noise in the pseudo-continuum (see equation below): this allows us to exploit the detection of the two emission lines in the [OII] doublet. We then normalised this S/N by the number of spectral elements of resolution in the doublet, i.e. roughly half the total number of spectral pixels over which the [OII] emission line is spread. This gives the mean S/N in the emission line:
where N is the number of spectral resolution elements in which the [OII] doublet is detected, S i is the signal in the pixel i and σ is the dispersion of the noise in the continuum of the spectra. In the following, for simplicity, we will call this "< S/N >" simply "spectral S/N" or even "S/N".
After visual inspection of spectra at differents S/N , we decided to define a mimimum quality criterion. We keep only datacubes containing at least four GIRAFFE spatial pixels with S/N≥ 4. Among the 35 datacubes, three (CFRS030186, CFRS030327 & CFRS030589) were rejected by this criteria. These three galaxies have their emission too concentrated to be observed with the spatial resolution of the GIRAFFE IFU. Within the 32 remaining datacubes, only spatial pixels with S/N≥ 3 were kept to established the velocity field and the σ-map (equivalent to one emission line with a S/N > 6). Among the 32 galaxies we found that between 6 and 18 spatial pixels (with a median of 10 pixels) passed this last selection.
Morphological parameters
Galaxies included in this sample display all the previously reported morphologies of intermediate redshift galaxies with emission lines, including spiral, irregular, compact and merger galaxies. For each galaxy we have estimated the half light radius (r half ) using two techniques (polyphot and ellipse software under IRAF, see Hammer et al. 2001 for a complete description of the procedure). The sample presents a median r half radius of 4.7 kpc, which is close to the median size of CFRS galaxies (Figure 2 , see also Lilly et al. 1998) . We found that ∼25% of our sample have r half ≤ 3.5 kpc (Guzman et al. compactness criterion, see Figure 2 ) and 50% satisfy the LCG criterium (i.e., r half < 4.75 kpc) from Hammer et al. (2001) . Detailed properties of LCG kinematics are described in paper II (Puech et al, 2006a) . The 35 galaxies selected here have morphologies and compactness comparable to that of field galaxies with emission lines (see Zheng et al. 2004 .
Inclinations for each galaxy were derived from HST images (WFPC2, 0.1 arcsec/pixel or ACS, 0.05 arcsec/pixel, ESO/HST Public archive) or CFHT images for a few remaining cases (0.207 arcsec/pixel). By comparing results from Sextractor (Bertin & Arnouts, 1996) to those from the ellipse task of IRAF, we estimated the mean error to be ∼ 2 degrees. Independent measures were also made by eye and gave similar results with an estimated mean error of ∼ 4 degrees when compared to the above methods. In the following, we will use the results from automatic methods and assume an error of ±4 degrees.
Kinematics of distant galaxies

Methodology
Among the complete sample of 35 emission line galaxies observed with GIRAFFE, 32 galaxies are either presented in Figure 3 (15 with r half > 4.75 kpc) or in Figure 1 of paper II (17 compact galaxies, Puech et al., 2006a) . In both Figures we have used a S/N mask described in section 2.1 to show their velocity fields and σ maps. These galaxies show on average 10 spatial GIRAFFE pixels for which the S/N > 0.75 for the [OII] emission lines. The [OII] doublets were selected by visual inspection using a Savitzky-Golay filtering which has the advantage over the widely used box smoothing average method of conserving the first momentum of spectral lines (Press et al. 1989) . We then fitted a double Gaussian with the following constraints: λ 2 -λ 1 = 2.783Å at rest and σ 1 =σ 2 . The line ratio was free except when the fit failed: we then forced the line ratio to 1.4 which was the median value observed in our integrated spectra. This is caused either by the low S/N, or by the difficulty to deblend the [OII] doublet in some complex systems (see Figure 4 and below). It affects only ∼ 10-15 % of the measured pixels and thus cannot significantly alter our conclusions. In each case, we have checked by eye if the derived fit was acceptable. In some cases, we found blended [OII] spectra, in spite of the relatively high spectral resolution (R ∼ 10000). This effect is independant of the S/N and is thus not an instrumental/observational artefact (see also paper II, Puech et al. 2006a ). This could be due to high local velocity gradients, multiple structures in the velocity field and/or high local extinction. Most complex kinematics show blended doublets rather than more regular (rotating disks and perturbed) kinematics (see next section).
For each galaxy, we have computed a set of 3 maps (see Figure 3 ): velocity fields, velocity dispersion maps (σ-maps in the following) and S/N maps. To make the interpretation easier we present velocity fields and σ-maps using a simple 5x5 linear interpolation (see figure 5 ). Velocity fields have been derived after subtraction of the σ-clipped mean. Sigma maps have been corrected for instrumental dispersion measured on a sky line. Because GIRAFFE is a very stable instrument, we have neglected the variation of the instrumental response with wavelength. The velocity and velocity dispersion maps were constructed independently by two members of our team (HF and MP), and then compared. We estimated the error in the derived velocities and velocity widths by taking into account both the difference between these two analyses and the error due to the S/N. For the velocity, we found an error ∆V < 5km/s for spectra with 4 > S/N ≥ 3. For the velocity width, we found an error ∆σ of 12 , 6 and < 5 km/s for spectra with 4 > S/N ≥ 3, 6 > S/N ≥ 4 and S/N ≥ 6, respectively. Table 2 lists the properties of 32 galaxies used for our analysis (column 1). The position is given (columns 2 & 3), as well as the redshift, the I band magnitude and the B and K absolute magnitude (columns 4, 5, 6 & 7), the stellar mass (column 8), the image origin (column 9), the morphological parameters r half , inclination and compactness classification (columns 10, 11 and 12), the V max and the kinematical classification (columns 13 & 14).
Kinematical classification
Using optical imagery and IFU observations we have defined 3 kinematical classes:
-Rotating disks (RD): The axis of rotation in the velocity field follows the optical major axis and the σ-map shows a peak near the dynamical center (σ maps should show a clear peak near the galaxy center where Table 2 . Main properties of the sample of distant galaxies: galaxy names, redshifts, isophotal I magnitudes, absolute B and K magnitudes, origin of images, half light radii, inclinations and compactness flags (1=compact). the gradient of the rotation curve is the steepest, e.g. Van Zee & Bryant 1999) ; -Perturbed rotations (PR): The axis of rotation in the velocity field follows the optical major axis, and the σ-map shows a peak shifted off the centre by at least 2 spatial GIRAFFE pixels, or does not show any peak; -Complex kinematics (CK): Systems with both velocity field and σ-map discrepant to normal rotation disks, including velocity fields not aligned with the optical major axis (see Figure 3 for more details).
This simple classification scheme was chosen because the low spatial resolution of GIRAFFE does not allow to identify small scale structures as can be done from studies of nearby galaxies. In the next section, we describe the status of each individual galaxy presented in Figure 3 . Additional comments and maps of galaxies classified as LCGs (Cm index in table 2) can be found in paper II (Puech et al., 2006a). 3.3. Notes on the 15 individual objects presented in Figure 3 CFRS030046: It is a rotating disk with a rotation axis nearly parallel to its optical major axis. The σ map peaks in the center. It has been classified as a Sbc galaxy by Zheng et al. (2005) . CFRS030085: This is an highly inclined galaxy (71 degrees); its kinematics satisfies all the criteria of a rotating disk. It is a luminous IR galaxy (LIRG, L IR ≥ 10 11 L ⊙ ), which has been classified by Zheng et al. (2004) as a spiral, although its color map resembles that of an irregular galaxy. CFRS031353: It is almost a rotating disk with its rotation axis parallel to its major axis and a peak in the center of its σ-map. It has been classified as an Sab galaxy by Zheng et al. (2005) . CFRS039003: It is almost a rotating disk with its rotation axis parallel to its major axis and a peak in the center of its σ-map. It has been classified by Zheng et al. (2004) as an Irr galaxy with a large and red central region which is a possible bulge. This galaxy is a LIRG with SFR ∼ 100 M ⊙ /yr (from IR and Hα fluxes). Its electron density map has been recovered in paper III (Puech et al. 2006b ). CFRS220504: It is a rotating disk with its rotation axis parallel to its major axis. Its σ-map shows a double peak in two IFU spatial GIRAFFE pixels near its center, They are probably an effect of the low spatial resolution of GIRAFFE. This double peak is reproduced by our simple rotational disk model (see next section). Unfortunately, we only have a deconvolved CFHT image for this galaxy. CFRS221119: It is a rotating disk with the rotation axis parallel to its major axis and its σ-map shows an elongated peak corresponding to two IFU spatial pixels, which may be due to the low spatial resolution of GIRAFFE and/or a border effect. Unfortunately, we only have a deconvolved CFHT image for this galaxy.
HDFS4020: A rotating disk with the rotation axis parallel to its major axis and its σ-map shows an elongated peak corresponding to two IFU spatial pixels (reproduced by our model), which may be due to the low spatial resolution of GIRAFFE and/or to a border effect at the top left spatial pixel. Its morphology reveals a spiral-like structure revealed by the HST image. HDFS4180: A rotating disk with its rotation axis nearly parallel to its major axis and a peak in the center of its σ-map. Its morphology reveals a standard spiral structure on the HST image. CFRS220321: It has a perturbed rotation without any peak in the center of its σ-map. The velocity gradient seems to be slightly rotated from the major axis. Unfortunately, we only have a deconvolved CFHT image for this galaxy. HDFS4040: It has a perturbed rotation without a peak in the center of the σ-map. Its morphology reveals both a large spiral structure and a large diffuse component around the galaxy, which could be a possible "relic" of a previous merger event. CFRS030488: its kinematics is classified complex. The σ-map shows a high S/N peak on the left and it shows a perturbed region on the velocity field (on the top), which corresponds to a diffuse component on the HST image. This region is oriented towards an emission line galaxy at the same redshift (CFRS030485 at z = 0.606) which is off by < 46 kpc and which could be a fly-by companion. Its morphology has been classified as irregular by Brinchman et al. (1998) . CFRS031016: Its kinematics is classified complex because both the velocity field and the σ-map appear perturbed. For this galaxy, we only have a deconvolved CFHT image. CFRS031309: Its kinematics is classified complex because both the velocity field and the σ-map appear perturbed. This system is actually a chain of galaxies undergoing an obvious merger event and a high star formation rate is detected both in radio and in infrared . The FLAMES/GIRAFFE IFU covers only the central part of the system. CFRS220293: Its kinematics is classified complex; its σ-map shows no peak in the centre and the rotation axis is not well aligned with the optical axis and our perfect disk simulation can not reproduce the σ-map. Unfortunately, we have only a deconvolved CFHT image for this galaxy. HDFS4070: Its kinematics is classified complex because both its velocity field and σ-map appear perturbed. Its morphology reveals a bar and a diffuse component which extends beyond the size of the IFU.
Combining optical imagery and 3D information from paper II (Puech et al, 2006a ) and this paper, we find that only 34% of galaxies are rotating disks. Other galaxies show some kind of disturbance going from perturbed σ-map to complex velocity field and σ-map. Table 3 summarises the classification of our sample (see also section 3.4).
Number (%)
All LCGs non-LCGs Rotating disks 11 (34%) 3 (18%) 8 (53%) Perturbed rotation 7 (22%) 5 (29%) 2 (13%) Complex kinematics 14 (44%) 9 (53%) 5 (33%) Table 3 . Kinematical classification of the sample of 32 galaxies based on the visual examination of velocity field and sigma maps, and the test of the classification (see section 3.4).
Testing the classification
We are aware that classification of galaxy kinematics is not an easy process.We stress that the above classification has been made independently by 3 of us (HF, FH and MP) and then compared. This is a similar problem to that of the classification of morphologies of distant galaxies during the 80s, after the release of the deep images of field galaxies by the HST. To help in the morphological classification of galaxies, generic software (such as GIM2D or GALFIT) have been developed. Most of them are based on the comparison to a standard model, e.g. a disk plus bulge model. Any deviation from these standards can be taken as a measure of the level of irregularity. We propose to adopt a similar scheme, and then relate our observed velocity fields to the sigma maps, assuming that both are related to a rotating disk.
In the following we then assume that ALL the observed galaxies are indeed rotating disks and that all the observed large scale motions in the velocity fields correspond to rotations. We can derive a pseudo rotational curve for each galaxy. Accounting for instrumental PSF and seeing effects, we have derived the corresponding sigma maps. In doing so, we have tried to optimise the coincidence between the sigma peak in the observed map to that of the simulated map, using the full range of uncertainties in the estimations of the inclination and PA. In other words, we have tried to force each system to appear as a rotational disk. Under this condition, we have re-scaled all the sigma intensities of the peak in the simulated sigma map to those of the observed map, at the same spatial GIRAFFE pixel location. Because the amplitude of the sigma peak is directly proportional to the amplitude of the maximal velocity, the re-scaling of sigma (model) to sigma (observed) has been limited within the range of 1.0-1.5. The latter value corresponds to an upper limit of the uncertainty on the estimate of V max . To simulate the sigma maps derived from velocity fields, we have developed the following procedure for each galaxy: -A high resolution velocity field covering the whole IFU FoV is generated using a standard rotation curve parameterization with the following assumptions: The inclination is determined from HST images, the PA is identified with the direction of the maximal gradient within the velocity field, the dynamical center is located at equal distance to the maximal and minimal velocities of the velocity field, and the amplitude of the rotation curve is taken to be the measured 2V max in the GIRAFFE velocity field, corrected for inclination (see section 3.5); -A high resolution datacube is then simulated assuming a simple Gaussian shape for each emission line and using the following recipe: the flux sum of the lines falling in a given spatial GIRAFFE pixel matches the [OII] flux detected in the corresponding pixel of the GIRAFFE datacube (counts were distributed uniformly in each spatial GIRAFFE pixel), and each line is supposed to have an intrinsic dispersion equal to the minimal velocity dispersion of the GIRAFFE σ-map; -Using this high resolution datacube, a GIRAFFE datacube is simulated, taking into account a 0.81 arcsec seeing (median value at 0.5 nm at Paranal). A σ-map is computed from this simulated GIRAFFE datacube; -This procedure is iterated two times: during the first iteration, the fluxes measured on the simulated GIRAFFE spectra are reinjected as new GIRAFFE fluxes, and the process is repeated. During the second iteration, a correction factor is applied to the maximal velocity gradient to make the amplitudes of the simulated and observed σ-maps match. This factor is required to account for the influence of the seeing and the large pixel size of the GIRAFFE IFU; -A last iteration is done for some galaxies, trying to optimize the PA within the uncertainty in the direction of the maximal velocity gradient in the velocity field (both the maximal and minimal velocity positions are uncertain at ± half a GIRAFFE pixel).
We use two parameters to compare simulated and observed σ-maps. The first one is the distance (in spatial GIRAFFE pixels) separating the location of the peak in both maps, d(M AX obs , M AX mod ). The second one is the (normalised) difference between the amplitude of the peak of the observed σ-map and of the amplitude of the simulated σ-map measured at the same pixel location: Figure  6 shows the distribution of galaxies in the ǫ σ [maxobs] vs. d(M AX obs , M AX mod ) plane. In this plot, blue dots, green squares and red triangles represent respectively the galaxies classified as rotation disk, perturbed rotation and complex kinematics (see Table 2 ). All rotation disks but one (CFRS031349) have ǫ σ [maxobs] < 0.2 and d(M AX obs , M AX mod ) = 0. Conversely, we find one galaxy (CFRS031032, for which the kinematics was formerly classified as complex), which could be a perturbed disk, although the simulated sigma peak is much larger than the observed one. Note also that this galaxy is the most com-pact of the sample (see details in paper II, Puech et al. 2006a) .
Two galaxies (CFRS030508 and HDFS5140), for which velocity fields probably result from an outflow (the kinematical axis is almost perpendicular to the major axis of the galaxy), appear as rotational disks in Figure 6 . This shows the limit of the above method since outflows mimic rotational motion when considering the relation between velocity fields and sigma maps. Those two objects are kept as having complex kinematics. blue dots, green squares and red triangles represent the galaxies classified as rotation disk, perturbed rotation and complex kinematics, respectively. All the galaxies classified as rotating disk but one (CFRS031349) are concentrated in a small region of the plot (see text for details). Median errorbars are indicated on the right of the plot. The vertical errorbar varies from 5% to 16% (median = 10%). The horizontal errorbar is estimated to half a GIRAFFE pixel.
V max of distant galaxies
To determine V max for each galaxy we derive 2V max using the direct measure of the maximal gradient of the velocity field from FLAMES/GIRAFFE. Given the sizes of the galaxies and that of the IFU, we are likely sampling an area that is large enough to recover V max of the disk galaxy. Following Persic & Salucci (1991) , V max is measured at r half ≥ 1.5R d (disk radius R d , equals to 2.2 times the effective radius R e ). At z=0.55, GIRAFFE can measure V max for all the galaxies with r half < 8 kpc (<3 GIRAFFE spixals), which is the case for all rotating disks of the sample (Table 2) . Using hydrodynamical simulations of a Sbc Milky Way-like galaxy by Cox et al. (2004), we simulated GIRAFFE observations assuming median atmospheric conditions at ESO VLT (0.81 arcsec seeing at 500 nm). We scaled the template (V rot = 160 km/s and i = 53 degrees) to fill boxes of length ranging from 0.75 to 4 arcsec to mimic distant galaxies, and then compared kinematics seen by GIRAFFE with the original simulation (see Figure 7) . We found that for spiral galaxies with sizes ranging from 1.5 to 3 arcsec, GIRAFFE underestimates the maximal rotational velocity by ∼ 20%. For more complex kinematics, the correction factor should be larger, given the velocity gradient (see Figure 3 and discussion in Puech et al., 2006a) . In the following, we choose to assume a constant factor of 20% independent dynamical class (spiral or perturbed/complex). This factor is roughly consistent with the one derived from the simulations of Kapferer et al. (2005) mimicking long-slit spectroscopy of distant rotating disks.
One could derive individual correction factors from numerical simulations using a very detailed modeling. However, this would require a large number of parameters to be fitted, and given the small number of spatial pixels in the GIRAFFE IFU, it would most probably become difficult to solve the degeneracy between some of these parameters. Thus, a possible residual error of 20% (0.08 dex, depending on the size of the galaxy) could affect the derivation of the maximal velocity. Only 3D instruments with better spatial resolution could give a better determination of V max . Fig. 7 . Correcting factor for the maximal rotational velocity vs galaxy size. Due to its poor spatial sampling, the GIRAFFE IFU leads to underestimating V rot by a factor 1.20 ± 0.04 for galaxies sizes between 2 and 3 arcsec. 
The distant Tully-Fisher relation
We have investigated the Tully-Fisher relationship of intermediate redshift galaxies using two absolute bands B and K, as well as an estimate of the stellar mass. Absolute magnitudes were derived following Hammer et al. (2001 and , on the basis of interpolating the photometric measurements from B, V, I and K bands. Hammer et al. (2001) estimated that the global errors on the derived absolute magnitudes are comparable to the photometric error measurements, i.e. less than 0.1-0.2 magnitude (see Table 2 ). We then correct all absolute magnitude values by considering corrections related to the inclinationdependent intrinsic absorption due to dust. For this, we have followed Tully et al. (1998) in applying corrections that depend on the galaxy luminosity (see their equations 7 to 14). Following Tully et al. (2004) , we applied an additional correction of 0.27 magnitude in the B band (0.04 mag in K band) which accounts for extinction correction applied to face-on galaxies (see also Tully & Fouqué 1985) .
The stellar masses of these galaxies have been estimated from K-band magnitudes and optical colors. We have chosen a conservative approach, which assumes that M/L K depends on the rest-frame B-V color following the relation derived by Bell et al. (2003; see Hammer et al. 2005 for more details). This approach empirically accounts for the contamination by young populations of super red giant stars, which can affect the K band luminosity, especially for young starbursts.
K band TF relation
Verheijen (2001) and Karachentsev et al. (2002) show a local TF relationship which is quasi-linear in K band with a slope ranging from -11.3 to -9. Verheijen (2001) claims that the scatter of the relationship is much smaller than σ=0.17, a value provided by the intrinsic uncertainty of the distance of Ursae Major galaxies. As expected, the TF relationship in K band shows the smallest scatter when compared to that established at bluer wavelengths (Verheijen, 2001) . Figure 8 presents the TF relationship for 30 intermediate redshift galaxies for which we have been able to calculate their absolute K band magnitude (see Table 2 ). It does not differ considerably from that found by Conselice et al. (2005) , except that it samples only the highest luminosity range. As in Conselice et al. (2005) , it shows a very large scatter, which exceeds by several magnitudes what is found for local galaxies. Further examination of the relationship shows that almost all the scatter is related to those galaxies whose velocity fields have been classified either as complex or perturbed rotation. By considering only the 10 rotating disks, almost all the scatter is removed, and the TF relationship at moderate redshift is likely very similar (slope, zero point and scatter) to what has been found for local galaxies.
A similar effect is found when considering the TF relationship with stellar masses (Figure 9 ) instead of M K . The relationship is again very similar to that found for local galaxies, with perhaps a slight trend that distant spirals at a given V max value show a lower stellar mass (on average by 0.1-0.2 dex) than local spirals. Fig. 8 . TF relation in K band (Vega magnitudes). Red triangles, green squares and blue dots represent complex kinematics, perturbed rotations and rotating disks, respectively. Full and dotted lines represent the local TF and its 3 sigma scatter amplitude (following Conselice et al., 2005) . This plot shows that all the scatter of the TF relation is caused by interloper galaxies with kinematics classified either as complex or perturbed. Considering only rotating disks, the TF relationship at moderate redshift is similar (slope, zero point and scatter) to that in the local universe. For each galaxy, the error bars are shown.
B band TF relation
Figure 10 presents the TF relationship based on the M B magnitude for 32 intermediate redshift galaxies. As in section 4.1, most of the dispersion is related to interlopers, i.e. to galaxies with velocity fields different to those of rotating disks. For the eleven rotating disks however we notice that the scatter is larger than what is found for local galaxies. We have verified whether this can be due to the uncertainty on the correction related to the inclination (which is much larger at B wavelength than that at K band), which could especially affect galaxies that have not been imaged by the HST. It seems that it is not the case because the three galaxies lying at 3 σ above the local TF have HST images available (HDFS4020, 4180 and 5190). There are 3 to 5 spirals that show a higher B luminosity than that expected from the local TF, while none show the reverse effect (lower B luminosity than expected). It might be understood if we were directly viewing a highly Figure  6 . Error bars for each galaxy are included. The scatter of local disks in this relation appear to be larger than in Figure 6 and 7, although always smaller than the 3 sigma of the local relation , dotted lines) this could be related to an star formation event.
active star formation event (such as a giant HII region) in some distant spirals.
Discussion
Using the GIRAFFE multiple IFU modes available at VLT, we have been able to characterise the velocity fields of 32 intermediate redshift galaxies (z∼ 0.55) among 35 galaxies that have been selected for their apparent magnitudes (I AB < 22.5) and their emission line properties (W 0 ([OII]) > 15Å ). This sample, although small, is representative of the general properties of emission line galaxies selected in the Canada France Redshift Survey (see Hammer et al., 1997) . Indeed, the GIRAFFE wavelength range is so small (approximately 800Å for the LR04 and LR05) that the number of available objects in the field is equal to or lower than the available number of IFUs, so our selection is unlikely to provide strong biases.
Our classification scheme is very simple, assuming the velocity field of a rotating disk to be a standard (class "rotating disk", RD). A discrepancy in the σ map (absence of a peak in the centre of an apparently rotating velocity field) leads us to classify the kinematics as "perturbed rotation" (class PR), since it might illustrate a possible minor merger event that does not affect the disk stability, but has an expected signature in the σ map. We have compared our observed σ map to a simple perfect rotating disk model. All systems showing two or more discrepancies in either the velocity field maps or in the σ maps ( "complex kinematics" class, CK) are discrepant. In our next paper, further work will be dedicated to improve these classifications, including by the differenciation of the various complex kinematics This will be useful, especially when a larger set of data become available.
We could have misidentified some observed velocity fields, and it could affect our conclusions, especially for the 6 velocity fields for which the kinematical properties of the [OII] doublet have been characterised by only 6 to 8 spatial GIRAFFE pixels (i.e. less or equal to 2 spatial resolution elements, see Table 2 ). Among them, 3 are classified as "perturbed rotation" and 3 as "complex kinematics". Further investigation of their individual spectra in the IFU casts some doubt about the classification of 2 galaxies (CFRS031016 and HDFS4090) for which the kinematics has been classified as complex (CK) . Indeed all show a well resolved [OII] doublet, a property shared by most rotating disks in our sample, but generally not by objects with complex kinematics. The complete sample of 35 galaxies with I AB < 22.5 and W 0 ([OII]) > 15Åincludes 3 objects that are so compact that the emission line area is too small to conclude on their nature. Thus, it is difficult to conclude on the kinematics of 5 (2+3) objects in the complete sample, 4 of them being compact galaxies. In this sample, the fraction of rotating disks ranges from 1/3 (11/35) to 1/2 (18/35) depending on the final classification of the above 5 galaxies with uncertain velocity fields. Because these are related to compact galaxies, which are dominated by complex kinematics (see Table 3 and Puech et al., 2006a) , it is reasonable that the rotating disk fraction is closer to 1/3 of the sample.
May be our sample is contaminated by low mass interlopers, since Figure 7 shows that rotating disks have slightly higher stellar masses than the average. By limiting our sample to M star > 10 10 M ⊙ , 7 rotating disks are found within 21 galaxies (33%), so this cannot affect our conclusions. A similar but stronger effect can be found in Figure 8 , which shows that rotating disks are brighter in B than other galaxies. This might be interpreted as a "downsizing" effect, i.e. the less massive or luminous objects show more evolution. It might also be understood as a subtle selection effect, because it is probable that relaxed systems, such as rotating disks, are less efficient in producing stars than systems with complex or perturbed kinematics. To be observed with GIRAFFE, galaxies must have enough [OII] flux, and we suspect that some rotating disks with low masses might have been missed due to our selection criterion.
Conclusion
We find that 3D spectroscopy is the only way to probe the dynamics of distant galaxies and the evolution of the Tully-Fisher relationship. FLAMES/GIRAFFE, with its system of 15 deployable IFUs, is uniquely able to perform these measurements. All the trends described below have to be confirmed using a larger data set of distant galaxy velocity fields, scheduled in the framework of a large program at VLT entitled IMAGES (Intermediate MAss Galaxy Evolution Sequence).
1. Almost half of the emission line galaxies at moderate redshifts have complex kinematics, revealing mergers, merger remnants and inflow/outflows. This shows that random large scale motion dominates their velocity fields. Obvious mergers seen by imagery (e.g. CFRS031309) share this property as do most of the compact galaxies, and this support the conjecture that merging is, at moderate redshifts, an important process in activating star formation. The 7 objects (22%) with perturbed rotation (σ peak off the center) could be the result of minor mergers or interactions (e.g. CFRS031349). Those would not destroy the disk rotation but are expected to increase the dispersion near the impact area or to significantly distort the sigma peak. Inflow/outflows motion may be revealed by a large offset between the optical and the dynamical axis. This could be the case for 4 galaxies (12% of the sample) which have compact morphologies and generally have low stellar masses (see Puech et al., 2006a) . In such cases, it is possible that these motions dominate the rotational motions. In most cases, complex kinematics is suggestive of mergers or merger remnants for which the circular motion in the disk has been destroyed, leading to large amounts of gas motion as revealed by GIRAFFE. This will be investigated in a forthcoming paper by comparing our observations to realistic numerical simulations such as those performed by Cox et al. (2004) . 2. At z∼ 0.6, almost 40% of all galaxies with M B < -19.5 are not rotating disks, i.e. they are not at dynamical equilibrium. The fraction of intermediate galaxies that has not reached a dynamical equilibrium is very large: 66% of of non rotating disks in our sample corresponding to 36% of all z∼ 0.6 galaxies with M B < -19.5. This is based on Hammer et al. (1997) who found that 60% of z∼ 0.6 galaxies have W 0 ([OII]) > 15Å . Interestingly, our finding that at moderate redshifts, 36% of galaxies are not rotating disks or ellipticals supported by dispersion corresponds to the fraction of peculiar galaxies (irregular/compact/merger, see Zheng et al., 2004 Zheng et al., , 2005 and references therein), while those objects are almost absent in samples of nearby galaxies. We also notice that most galaxies (but not all) with unambiguous spiral morphology show rotational motion, a property shared by some irregulars (e.g. CFRS039003). Table 3 also reveals a trend between kinematic stability and the half light radius, since less than 1/4 of compact galaxies are rotating disks. 3. We find that the previously reported evolution of the Tully-Fisher relationship is due to instrumental causes, i.e. to the incapacity of slit spectroscopy to distinguish rotating disks from other perturbed or complex rotational fields. Our work resolves the origin of the large scatter found by all previous studies based on slit spectroscopy. Selecting a sample at random within the field emission line galaxies would lead to only 34% being rotating disks, that could be used to establish a proper Tully-Fisher relation. Even by selecting extended objects (r half > 4.7 kpc), the number of objects contaminated by random motion is still large (47%). It is unclear whether this prevents the use of slits in deriving the TF of distant galaxies. 4. The Tully-Fisher relationship (stellar massvelocity) has apparently not evolved, either in slope, zero point or scatter. Rejecting the galaxies with non-relaxed dynamics leads, at z∼ 0.6, to a TullyFisher relationship that shows no evidence of a redshift change when comparing velocity to M K or stellar mass. It somewhat strengthens our confidence in our estimates of stellar mass, since the rotating disks actually display the whole range of star formation activity from starbursts to LIRGs. An absence of evolution of the Tully-Fisher relationship with stellar mass will provide in the near future an important tool to distinguish predictions from galaxy formation scenarios. Its reported evolution in the blue shows that ∼1/3 of the spirals undergo significant brightening of their blue luminosities, as expected if they are hosting active star formation. Interestingly a similar effect has been found in a sample of galaxies in compact groups (see Mendes de Oliveira et al., 2003) . Fig. 3 . SEE ATTACHED JPG FIGURE Optical images, velocity fields, σ and S/N maps of large galaxies classified as rotating disks. Similar maps for more compact galaxies are presented in paper II (Puech et al., 2006a) . Each spatial GIRAFFE pixel has been simply 5x5 interpolated for visualisation (in the velocity fields and dispersion maps). For each galaxy the valid spatial pixels are indicated on the SN map (4th column). Optical images from CFHT are marked with an asterisk. Fig. 3 . SEE ATTACHED JPG FIGURE Cont. Optical images, velocity fields, σ and S/N maps of large galaxies classified as perturbed rotations or complex kinematics. They show either a rotation with a complex sigma map, or a complex sigma map and velocity field. Optical images from CFHT are marked with an asterisk. Fig. 5 . SEE ATTACHED JPG FIGURE Comparison between observed and modeled σ-maps of four galaxies. The two first are classified as rotating disks (CFRS039003 and CFRS220504) and the two next are of the PR and CK categories (respectively, CFRS220293 and HDFS4070). The first two columns are the observed raw maps (VF and σ), the third column is the observed 5x5 interpolated σ-maps and the last column shows the 5x5 interpolated σ-map
